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Outline of PresentationOutline of Presentation

(A)(A) Concepts / Methods / Policy IssuesConcepts / Methods / Policy Issues
(B)(B) ApplicationsApplications–– Contingent ValuationContingent Valuation

---- gray wolf / Yellowstone NPgray wolf / Yellowstone NP
---- grey whale / W. Coast USgrey whale / W. Coast US
---- sea turtle / E. Coast USsea turtle / E. Coast US
---- overview / meta analysisoverview / meta analysis

(C)(C) Validation of Contingent ValuationValidation of Contingent Valuation
---- arctic grayling / Yellowstone cutthroatarctic grayling / Yellowstone cutthroat
---- road removal road removal –– Grand CanyonGrand Canyon

(D)(D) ApplicationsApplications–– Choice ExperimentsChoice Experiments
---- Moose hunting / AlbertaMoose hunting / Alberta
---- Woodland caribou / AlbertaWoodland caribou / Alberta

(E)(E) Potential Methods for Sea TurtlePotential Methods for Sea Turtle
---- pelagic fishery in the West Pacific pelagic fishery in the West Pacific 



Policy Issues and ExamplesPolicy Issues and Examples
in Wildlife Economic Applicationsin Wildlife Economic Applications

1)1) Project EvaluationProject Evaluation
a)a) Kootenai FallsKootenai Falls
b)b) ElwahElwah dam removaldam removal

2)2) Habitat AcquisitionHabitat Acquisition
a)a) Elk winter rangeElk winter range

3)3) Land ManagementLand Management
a)a) Bison & BrucellosisBison & Brucellosis
b)b) Wolf recoveryWolf recovery

4)4) PricingPricing
a)a) Montana State Lands FeeMontana State Lands Fee
b)b) Nonresident elk permitsNonresident elk permits

5)5) LitigationLitigation
a)a) Exxon Valdez Oil SpillExxon Valdez Oil Spill
b)b) Clark Fork Superfund caseClark Fork Superfund case

6)6) Resource AllocationResource Allocation
a)a) Upper Missouri River Water AllocationsUpper Missouri River Water Allocations



Accounting FrameworkAccounting Framework

Net benefits,Net benefits,
B/C ratioB/C ratio

Microeconomics Microeconomics 
(supply / demand)(supply / demand)

BenefitBenefit--cost cost 
analysisanalysis

Jobs, incomeJobs, incomeInput/output modelInput/output modelRegional Regional 
economicseconomics

MeasureMeasureMethodMethodFrameworkFramework



CategoriesCategories
Economic Uses of Biological ResourcesEconomic Uses of Biological Resources

•• Direct UseDirect Use
–– Consumptive: fishing, hunting, gathering and Consumptive: fishing, hunting, gathering and 

genetic resourcesgenetic resources
–– NonNon--consumptive: wildlife viewingconsumptive: wildlife viewing

•• Indirect UseIndirect Use
–– Inputs to production: bees and pollination Inputs to production: bees and pollination 

servicesservices
•• Passive UsePassive Use

–– Existence, bequestExistence, bequest



Type of Use and Valuation MethodsType of Use and Valuation Methods

MarketMarket
Revealed preference (travel cost)Revealed preference (travel cost)
Stated preferenceStated preference

DirectDirect

Stated Preference (Contingent Stated Preference (Contingent 
valuation, conjoint analysis, valuation, conjoint analysis, 
contingent ranking, etc.)contingent ranking, etc.)

PassivePassive

Hedonic property valuesHedonic property values
Factor inputsFactor inputs

IndirectIndirect

MethodMethodUseUse



Benefits of Bull Trout Critical Habitat DesignationBenefits of Bull Trout Critical Habitat Designation--
Columbia R. and Klamath R. BasinsColumbia R. and Klamath R. Basins

XXXXIndirect use value Indirect use value 
(clean water, water (clean water, water 
temp., other temp., other 
species)species)

XXXXXXExistence valueExistence value

XXXXDirect use value Direct use value ––
Sport fishingSport fishing

Gen. PublicGen. PublicTribesTribesAnglersAnglers
PopulationPopulationBenefit Benefit 

categorycategory



Stated preference methodsStated preference methods

•• Contingent valuation:Contingent valuation:
–– Describe scenarioDescribe scenario
–– Question format to elicit Question format to elicit priceprice: yes/no to given price : yes/no to given price 

(dichotomous choice); choose price (payment card); (dichotomous choice); choose price (payment card); 
open ended (your maximum willingnessopen ended (your maximum willingness--toto--paypay

•• Choice experiments/conjoint analysisChoice experiments/conjoint analysis
–– Describe  multiDescribe  multi--attribute “products” attribute “products” 
–– Price just one of many attributesPrice just one of many attributes
–– Question format to choose Question format to choose productproduct: choose one : choose one 

(paired or multiple comparison), rating, ranking(paired or multiple comparison), rating, ranking



Brief history of contingent valuationBrief history of contingent valuation

•• 1947 1947 –– HotelingHoteling letter to NPSletter to NPS
•• 1950’s 1950’s –– Davis application to Maine woodsDavis application to Maine woods
•• 1986  1986  -- “approved method” DOI NRDA “approved method” DOI NRDA reg reg 
•• 1989 1989 –– Mitchell and Carson textMitchell and Carson text
•• 1990 1990 –– Application to Exxon Valdez SpillApplication to Exxon Valdez Spill
•• 1993 1993 –– NOAA “blue ribbon” panel NOAA “blue ribbon” panel 
•• by midby mid--1990s in excess of 1000 studies1990s in excess of 1000 studies



Contingent Valuation Study Design IssuesContingent Valuation Study Design Issues

1)1) Human sample populationHuman sample population
2)2) Definition of the good (attributes)Definition of the good (attributes)
3)3) Payment vehiclePayment vehicle
4)4) Question formatQuestion format
5)5) Supplemental dataSupplemental data
6)6) Analysis methodsAnalysis methods



B. Contingent valuation applicationsB. Contingent valuation applications

•• Wolf recovery in Wolf recovery in 
Yellowstone NPYellowstone NP

•• Gray whales off West Gray whales off West 
Coast USCoast US

•• Sea turtles on SE Sea turtles on SE 
coast UScoast US

•• Summary of Summary of 
literature: metaliterature: meta--
analysisanalysis



Wolf restoration policy issuesWolf restoration policy issues

•• Wolves exterminated in West by 1930Wolves exterminated in West by 1930
•• USFWS proposals for wolf recovery in early 1980’sUSFWS proposals for wolf recovery in early 1980’s
•• Congress authorized Yellowstone/central Idaho wolf Congress authorized Yellowstone/central Idaho wolf 

recovery EIS 1991recovery EIS 1991
•• Benefits: complete ecosystem, wildlife viewingBenefits: complete ecosystem, wildlife viewing
•• Costs: predation on livestock, impacts on prey species Costs: predation on livestock, impacts on prey species 

(elk, deer, moose) and hunters, management costs(elk, deer, moose) and hunters, management costs
•• Research question: is society better off with wolves?Research question: is society better off with wolves?



Question Sequence Question Sequence -- wolveswolves

•• Respondents asked to assume:Respondents asked to assume:
•• Trust fund essential for wolf recoveryTrust fund essential for wolf recovery
•• Respondent might see/hear wolves Respondent might see/hear wolves 
•• Donors have satisfaction of knowing wolves are Donors have satisfaction of knowing wolves are 

present in Yellowstone NPpresent in Yellowstone NP
•• Valuation question: “if you were contacted in the Valuation question: “if you were contacted in the 

next month, would you purchase a lifetime next month, would you purchase a lifetime 
membership in a trust fund for $ membership in a trust fund for $ bid amountbid amount to to 
support wolf recovery in Yellowstone Park?”support wolf recovery in Yellowstone Park?”

•• Bid varied randomly $5 to $300 across surveysBid varied randomly $5 to $300 across surveys



Aggregate responses to Dichotomous Choice CV Question on Aggregate responses to Dichotomous Choice CV Question on 
Contribution to trust Fund to Support Wolf Recovery (Contribution to trust Fund to Support Wolf Recovery (DuffieldDuffield 1992)1992)

.12.12.11.11998181$300$300

.15.15.13.1312129494$200$200

.23.23.20.202727133133$100$100

.33.33.42.4240409595$50$50

.45.45.43.4335358181$25$25

.61.61.69.6933334848$10$10

.72.72.63.6334345454$5$5

Predicted Predicted 
probabilityprobability

Actual Actual 
probabilityprobability

“Yes” “Yes” 
responsesresponses

NNBid levelBid level



Plot of Actual and Predicted Probabilities of a “yes” Plot of Actual and Predicted Probabilities of a “yes” 
Response to Wolf Trust Fund CV Question (Response to Wolf Trust Fund CV Question (DuffieldDuffield 1992)1992)
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Dichotomous Choice Contingent Valuation Dichotomous Choice Contingent Valuation 
MethodologyMethodology
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Estimated Net Economic Benefits Per Respondent for Estimated Net Economic Benefits Per Respondent for BivariateBivariate Logistic Logistic 
Models for Wolf Recovery Trust Fund (1990$) (Models for Wolf Recovery Trust Fund (1990$) (DuffieldDuffield 1992)1992)

$74.37$74.37$88.73$88.73$44.94$44.947575thth PercentilePercentile

$11.50$11.50$14.20$14.20$6.64$6.64MedianMedian

(B)  Trust fund responses for wolf existence value(B)  Trust fund responses for wolf existence value

$84.97$84.97$96.76$96.76$62.27$62.277575thth PercentilePercentile

$69.97$69.97$74.51$74.51$59.04$59.04Truncated meanTruncated mean

$18.68$18.68$20.27$20.27$15.38$15.38MedianMedian

(A) Trust fund responses for wolf recovery total valuation(A) Trust fund responses for wolf recovery total valuation

AllAllOutOut--ofof--region region 
residentsresidents

MT,ID, WY MT,ID, WY 
residentsresidents

Welfare measureWelfare measure



Multivariate Logistic Model of Wolf Recovery trust Fund Multivariate Logistic Model of Wolf Recovery trust Fund 
Response (Total Valuation) (Response (Total Valuation) (DuffieldDuffield 1992)1992)

0.1330.1330.8960.8960.860.86HosmerHosmer--LemeshowLemeshow PP--valuevalue

366366158158524524Sample sizeSample size

------1.621.62--0.5220.522Dummy for “hunts big game”Dummy for “hunts big game”

--0.3360.336------0.3360.336Dummy for high preference to Dummy for high preference to 
see deer, elk or moosesee deer, elk or moose

7.997.996.576.577.307.30Log of composite of Log of composite of 
environmental attitude variablesenvironmental attitude variables

2.7642.7647.5947.5943.5893.589Log of composite variable related Log of composite variable related 
to desire to see wolvesto desire to see wolves

1.2631.263----1.3451.345Log of 1Log of 1--4 index of familiarity 4 index of familiarity 
with trust fundswith trust funds

0.4840.4840.5480.5480.46310.4631Log of gross family incomeLog of gross family income

--0.9180.918--1.3141.314--0.9840.984Log of bid amountLog of bid amount

--32.4832.48--34.5634.56--31.3931.39ConstantConstant

NonresidentNonresidentResidentsResidentsEntire SampleEntire SampleVariable / StatisticVariable / Statistic



Estimated Mean Values of Wolf Reintroduction in the Estimated Mean Values of Wolf Reintroduction in the 
Yellowstone AreaYellowstone Area

8,263,6808,263,680
($811,522)($811,522)

$8,171,817$8,171,817
($811,470)($811,470)

$91,863$91,863
($9,179)($9,179)

Estimated NEV per yearEstimated NEV per year
(Standard Error)(Standard Error)

0.2860.2860.2860.286ScalerScaler

$28,572,785$28,572,785$321,201$321,201Aggregate NEV/yearAggregate NEV/year

25,774,28025,774,280340,522340,522Population of opposedPopulation of opposed

50,152,41650,152,416391,202391,202Population of supportersPopulation of supporters

$1.52$1.52$10.08$10.08Mean value for opposedMean value for opposed

$8.92$8.92$20.50$20.50Mean value for supportersMean value for supporters

All US All US 
residentsresidents

Out of Out of 
regionregion

33--state region state region 
(WY,MT,ID)(WY,MT,ID)

Welfare measure / Welfare measure / 
statisticstatistic



Annual Social Benefits and Costs of Yellowstone Wolf Annual Social Benefits and Costs of Yellowstone Wolf 
Recovery (Recovery (DuffieldDuffield and and NeherNeher 1996)1996)

8,917.98,917.96,042.96,042.9net benefits of wolf recoverynet benefits of wolf recovery

936.4936.4630.2630.2Total costsTotal costs

441.0441.0441.0441.0Annual wolf management costAnnual wolf management cost

30.530.51.91.9Value of livestock lossesValue of livestock losses

464.9464.9187.3187.3Foregone value to huntersForegone value to hunters

(B)   Costs:(B)   Costs:

$9,854.3$9,854.3$6,673.1$6,673.1
(A)(A) Benefits:Benefits:

Annual NEV of reintroductionAnnual NEV of reintroduction

High estimateHigh estimateLow estimateLow estimate

Annual value in thousands of Annual value in thousands of 
1992 dollars1992 dollarsBenefit or cost categoryBenefit or cost category



Contingent Valuation Question Methods for Gray Contingent Valuation Question Methods for Gray 
Whale Study (Loomis and Larson 1994)Whale Study (Loomis and Larson 1994)

1)1) Respondents were told the gray whale population was Respondents were told the gray whale population was 
20,000.20,000.

2)2) Respondents were told this population could be Respondents were told this population could be 
increased by reducing coastal pollution and restricting increased by reducing coastal pollution and restricting 
activities.activities.

3)3) Payment vehicle was payment into the “Gray Whale Payment vehicle was payment into the “Gray Whale 
Protection Fund.”Protection Fund.”

4)4) Survey stated: “Legally the money could only be used Survey stated: “Legally the money could only be used 
to clean up coastal pollution and drift nets and to clean up coastal pollution and drift nets and 
purchase new calving waters.”purchase new calving waters.”

5)5) Respondents were asked to state their WTP for a 50% Respondents were asked to state their WTP for a 50% 
and 100% increase in gray whale populations, and and 100% increase in gray whale populations, and 
sightings.sightings.



Visitor and Household WTP for Increases in Whale Visitor and Household WTP for Increases in Whale 
Populations (Loomis and Larson 1994)Populations (Loomis and Larson 1994)

519519672672Sample sizeSample size

1.161.16$18.14$18.141.391.39$29.73$29.73100% increase in population100% increase in population

1.071.07$16.18$16.181.161.16$25.00$25.0050% increase in population50% increase in population

Std. Err.Std. Err.MeanMeanStd. Err.Std. Err.MeanMean

Household Household 
SampleSample

Visitor SampleVisitor Sample
Scenario/StatisticScenario/Statistic



Contingent Market Design for Loggerhead Contingent Market Design for Loggerhead 
Sea TurtleSea Turtle

(1)(1) Respondents are informed about the current status of and threatsRespondents are informed about the current status of and threats to to 
loggerhead sea turtle nesting habitat in North Carolina.loggerhead sea turtle nesting habitat in North Carolina.

(2)(2) Questions are asked concerning attitudes about extinction of theQuestions are asked concerning attitudes about extinction of the species, species, 
including risk.including risk.

(3)(3) Respondents are introduced to a hypothetical preservation prograRespondents are introduced to a hypothetical preservation program m 
designed to manage loggerhead sea turtle nesting habitat.designed to manage loggerhead sea turtle nesting habitat.

(1)(1) OneOne--half are asked to assume that with the management program the tuhalf are asked to assume that with the management program the turtle will rtle will 
definitely notdefinitely not become extinct within 25 years,become extinct within 25 years,

(2)(2) The other half are asked to assume that with the program the turThe other half are asked to assume that with the program the turtle will tle will 
probably notprobably not become extinct within 25 years.become extinct within 25 years.

(4)(4) Contingent Valuation Question:  Suppose that a $A contribution fContingent Valuation Question:  Suppose that a $A contribution from each rom each 
North Carolina household each year would be needed to support anNorth Carolina household each year would be needed to support and fund d fund 
the loggerhead sea turtle program.  Would you be willing to contthe loggerhead sea turtle program.  Would you be willing to contribute $A ribute $A 
each year to the ‘Loggerhead Sea Turtle Preservation Trust Fund’each year to the ‘Loggerhead Sea Turtle Preservation Trust Fund’ in order in order 
to support the loggerhead sea turtle program?”to support the loggerhead sea turtle program?”

(5)(5) Each respondent is randomly assigned on of the following dollar Each respondent is randomly assigned on of the following dollar values values 
$A= 1, 5, 10, 25, 50, 100.  Respondents answer “yes” or “no”.$A= 1, 5, 10, 25, 50, 100.  Respondents answer “yes” or “no”.



The Effect of Perceived Program Effectiveness on Total The Effect of Perceived Program Effectiveness on Total 
WTP for Wildlife Preservation: Loggerhead Sea Turtle WTP for Wildlife Preservation: Loggerhead Sea Turtle 

StudyStudy
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Literature summary: endangered Literature summary: endangered 
species metaspecies meta--analysisanalysis

•• List of studies, species, value estimates, List of studies, species, value estimates, 
payment vehicle, question formatpayment vehicle, question format

•• Summary list of valuesSummary list of values
•• MetaMeta--analysis equation: do studies as a analysis equation: do studies as a 

whole show statistically significant effect whole show statistically significant effect 
to size of the change, payment frequency, to size of the change, payment frequency, 
question format, visitor question format, visitor vsvs household household 
sample, species group (e.g. marine) sample, species group (e.g. marine) 



Willingness to Pay Per Household (1993$) for Rare and Willingness to Pay Per Household (1993$) for Rare and 
Threatened/Endangered SpeciesThreatened/Endangered Species

----

----

----

100%100%

100%100%

100%100%

100%100%

Size of Size of 
ChangeChange

Speed recovery Speed recovery 
from a natural from a natural 
50 year period 50 year period 
to 5 yearsto 5 years

19941994Carson et al. (1994)Carson et al. (1994)Bald eagle, Bald eagle, 
Peregrine, Peregrine, 
Kelp bass, Kelp bass, 
White croakerWhite croaker

----19831983Brookshire et al. Brookshire et al. 
(1983)(1983)

Bighorn sheepBighorn sheep

Gain for hunting Gain for hunting 
permitspermits

19831983Brookshire et al. Brookshire et al. 
(1983)(1983)

Grizzly BearGrizzly Bear

Avoid lossAvoid loss19841984Boyle & Bishop Boyle & Bishop 
(1987)(1987)

Striped shinerStriped shiner

Avoid lossAvoid loss19841984Boyle & Bishop Boyle & Bishop 
(1987)(1987)

Bald EagleBald Eagle

Avoid lossAvoid loss19831983BowkerBowker & Stoll & Stoll 
(1988)(1988)

Whooping Whooping 
cranecrane

Avoid lossAvoid loss19831983BowkerBowker & Stoll & Stoll 
(1988)(1988)

Whooping Whooping 
cranecrane

Gain or LossGain or LossDateDateReferenceReferenceSpeciesSpecies



Willingness to Pay Per Household (1993$) for Rare Willingness to Pay Per Household (1993$) for Rare 
and Threatened/Endangered Speciesand Threatened/Endangered Species

CA CA 
householdshouseholds

DCDC----$63.24$63.24Bald eagle, Bald eagle, 
peregrine. Kelp peregrine. Kelp 
bass, White croakerbass, White croaker

OEOE$29.86$29.86----Bighorn sheepBighorn sheep

WY huntersWY huntersOEOE$36.58$36.58----Grizzly bearGrizzly bear

DCDC$6.04$6.04----Striped shinerStriped shiner

WA WA 
householdshouseholds

DCDC$15.40$15.40----Bald eagleBald eagle

VisitorsVisitorsDCDC$49.92$49.92----Whooping craneWhooping crane

TX and USTX and USDCDC$31.81$31.81----Whooping craneWhooping crane

Survey Survey 
RegionRegion

CVM CVM 
methodmethod

WTP WTP ––
AnnualAnnual

WTP WTP ––
Lump sumLump sum

SpeciesSpecies



Willingness to Pay Per Household (1993$) for Rare Willingness to Pay Per Household (1993$) for Rare 
and Threatened/Endangered Speciesand Threatened/Endangered Species

OneOne--time taxtime tax73%73%28102810Bald eagle, Bald eagle, 
peregrine. Kelp peregrine. Kelp 
bass, White bass, White 
croakercroaker

Bighorn sheepBighorn sheep

Wildlife stampWildlife stamp27%27%810810Grizzly bearGrizzly bear

Striped shinerStriped shiner

FoundationFoundation73%73%365365Bald eagleBald eagle

FoundationFoundation67%67%254254Whooping craneWhooping crane

FoundationFoundation36%36%316316Whooping craneWhooping crane

Payment VehiclePayment VehicleResponse Response 
RateRate

Sample Sample 
SizeSize

SpeciesSpecies



Willingness to Pay Per Household (1993$) for Rare Willingness to Pay Per Household (1993$) for Rare 
and Threatened/Endangered Speciesand Threatened/Endangered Species

Size of Size of 
ChangeChange

Gain or LossGain or LossDateDateReferenceReferenceSpeciesSpecies

100%100%Avoid lossAvoid loss19841984Hageman (1985)Hageman (1985)Sea OtterSea Otter

100%100%Avoid lossAvoid loss19841984Hageman (1985)Hageman (1985)GrayGray--blue blue 
whalewhale

Improve 1 of 3 Improve 1 of 3 
riversrivers

19921992DuffieldDuffield & & 
Patterson (1992)Patterson (1992)

Cutthroat Cutthroat 
trouttrout

Improve 1 of 3 Improve 1 of 3 
riversrivers

19921992DuffieldDuffield & & 
Patterson (1992)Patterson (1992)

Arctic graylingArctic grayling

ReintroductionReintroduction19931993USDOI (1994)USDOI (1994)Gray wolfGray wolf

ReintroductionReintroduction19921992DuffieldDuffield (1992)(1992)Gray wolfGray wolf

100%100%Avoid lossAvoid loss19941994Cummings et al. Cummings et al. 
(1994)(1994)

SquawfishSquawfish



Willingness to Pay Per Household (1993$) for Rare Willingness to Pay Per Household (1993$) for Rare 
and Threatened/Endangered Speciesand Threatened/Endangered Species

Survey RegionSurvey RegionCVM CVM 
methodmethod

WTP WTP ––
AnnualAnnual

WTP WTP ––Lump Lump 
sumsum

SpeciesSpecies

CA CA houseoldshouseoldsPCPC$28.88$28.88----Sea OtterSea Otter

CA householdsCA householdsPCPC$33.33$33.33----GrayGray--blue blue 
whalewhale

US visitorsUS visitorsDCDC----$13.02$13.02Cutthroat Cutthroat 
trouttrout

US visitorsUS visitorsDCDC----$17.36$17.36Arctic graylingArctic grayling

Region Region 
HouseholdHousehold

DCDC----$20.50$20.50Gray wolfGray wolf

US visitorsUS visitorsDCDC----$69.67$69.67Gray wolfGray wolf

NMNMOEOE$8.42$8.42----SquawfishSquawfish



Willingness to Pay Per Household (1993$) for Rare Willingness to Pay Per Household (1993$) for Rare 
and Threatened/Endangered Speciesand Threatened/Endangered Species

Payment Payment 
VehicleVehicle

Response RateResponse RateSample SizeSample SizeSpeciesSpecies

Increase Federal Increase Federal 
taxtax

----174174Sea OtterSea Otter

Increase Federal Increase Federal 
taxtax

21%21%180180GrayGray--blue whaleblue whale

Trust fundTrust fund77%77%170170Cutthroat troutCutthroat trout

Trust fundTrust fund27%27%157157Arctic graylingArctic grayling

Lifetime Lifetime 
membershipmembership

70%70%335335Gray wolfGray wolf

Lifetime Lifetime 
membershipmembership

86%86%389389Gray wolfGray wolf

Increase state Increase state 
taxestaxes

42%42%921921SquawfishSquawfish



Willingness to Pay Per Household (1993$) for Rare Willingness to Pay Per Household (1993$) for Rare 
and Threatened/Endangered Speciesand Threatened/Endangered Species

Size of ChangeSize of ChangeGain or LossGain or LossDateDateReferenceReferenceSpeciesSpecies

99%99%% chance of % chance of 
survivalsurvival

19921992Reaves et al. Reaves et al. 
(1994)(1994)

Red cockaded Red cockaded 
woodpeckerwoodpecker

100%100%GainGain19891989Olsen et al. (1991)Olsen et al. (1991)Salmon & Salmon & 
SteelheadSteelhead

100%100%GainGain19891989Olsen et al. (1991)Olsen et al. (1991)Salmon & Salmon & 
SteelheadSteelhead

100%100%GainGain19911991Loomis & Larson Loomis & Larson 
(1994)(1994)

Gray whaleGray whale

50%50%GainGain19911991Loomis & Larson Loomis & Larson 
(1994)(1994)

Gray whaleGray whale

100%100%Avoid lossAvoid loss19881988King et al. (1988)King et al. (1988)Bighorn sheepBighorn sheep

100%100%Avoid lossAvoid loss19901990Hagen et al. Hagen et al. 
(1992)(1992)

N. Spotted N. Spotted 
owlowl



Willingness to Pay Per Household (1993$) for Rare Willingness to Pay Per Household (1993$) for Rare 
and Threatened/Endangered Speciesand Threatened/Endangered Species

Survey Survey 
RegionRegion

CVM CVM 
methodmethod

WTP WTP ––
AnnualAnnual

WTP WTP ––Lump Lump 
sumsum

SpeciesSpecies

SC&US SC&US 
householdshouseholds

OE, DC, PC, OE, DC, PC, 
respectivelyrespectively

$10.64, $10.64, 
$14.82, $9.52$14.82, $9.52

----Red cockaded Red cockaded 
woodpeckerwoodpecker

PNW anglersPNW anglersOEOE$88.40$88.40----Salmon & Salmon & 
SteelheadSteelhead

PNW PNW 
HouseholdsHouseholds

OEOE$31.29$31.29----Salmon & Salmon & 
SteelheadSteelhead

CA householdsCA householdsOEOE$19.23$19.23----Gray whaleGray whale

CA householdsCA householdsOEOE$17.15$17.15----Gray whaleGray whale

AZ householdsAZ householdsOEOE$12.36$12.36----Bighorn sheepBighorn sheep

US householdsUS householdsDCDC$95.42$95.42----N. Spotted N. Spotted 
owlowl



Willingness to Pay Per Household (1993$) for Rare Willingness to Pay Per Household (1993$) for Rare 
and Threatened/Endangered Speciesand Threatened/Endangered Species

Payment Payment 
VehicleVehicle

Response RateResponse RateSample SizeSample SizeSpeciesSpecies

Recovery fundRecovery fund53%, 52% 53%53%, 52% 53%225, 223, 234225, 223, 234Red cockaded Red cockaded 
woodpeckerwoodpecker

Electric billElectric bill72%72%482482Salmon & Salmon & 
SteelheadSteelhead

Electric billElectric bill72%72%695695Salmon & Salmon & 
SteelheadSteelhead

Protection fundProtection fund54%54%890890Gray whaleGray whale

Protection fundProtection fund54%54%890890Gray whaleGray whale

FoundationFoundation59%59%550550Bighorn sheepBighorn sheep

Taxes & wood Taxes & wood 
pricesprices

46%46%409409N. Spotted owlN. Spotted owl



Willingness to Pay Per Household (1993$) for Rare and Willingness to Pay Per Household (1993$) for Rare and 
Threatened/Endangered SpeciesThreatened/Endangered Species

300%300%Inc. in pop.Inc. in pop.19931993Swanson (1993)Swanson (1993)Bald eagleBald eagle

Size of Size of 
ChangeChange

Gain or Gain or 
LossLoss

DateDateReferenceReferenceSpeciesSpecies

100%100%Avoid lossAvoid loss19911991Whitehead(1992,1992)Whitehead(1992,1992)Sea turtleSea turtle

100%100%Avoid lossAvoid loss19851985Walsh et al. (1985)Walsh et al. (1985)26 species in 26 species in 
COCO

100%100%Avoid lossAvoid loss19891989Stevens et al. (1991)Stevens et al. (1991)Bald eagleBald eagle

100%100%Avoid lossAvoid loss19891989Stevens et al. (1991)Stevens et al. (1991)Atlantic Atlantic 
SalmonSalmon

100%100%Avoid lossAvoid loss19881988Samples & Samples & RoityerRoityer (1989)(1989)Humpback Humpback 
WhaleWhale

100%100%Avoid lossAvoid loss19881988Samples & Samples & RoityerRoityer (1989)(1989)Monk sealMonk seal

75%75%% change % change 
survivalsurvival

19871987Rubin et al. (1991)Rubin et al. (1991)Spotted owlSpotted owl



Willingness to Pay Per Household (1993$) for Rare and Willingness to Pay Per Household (1993$) for Rare and 
Threatened/Endangered SpeciesThreatened/Endangered Species

Survey RegionSurvey RegionCVM CVM 
methodmethod

WTP WTP ––
AnnualAnnual

WTP WTP ––Lump Lump 
sumsum

SpeciesSpecies

NC householdsNC householdsDCDC----$12.99$12.99Sea turtleSea turtle

CO householdsCO householdsOEOE$58.00$58.00----26 species in 26 species in 
COCO

WA visitorsWA visitorsDCDC----$254.63$254.63Bald eagleBald eagle

N.E. householdsN.E. householdsDCDC$32.94$32.94----Bald eagleBald eagle

WA visitorsWA visitorsDCDC$7.29$7.29----Atlantic Atlantic 
SalmonSalmon

HI householdsHI householdsDCDC----$172.92$172.92Humpback Humpback 
WhaleWhale

HI householdsHI householdsDCDC----$119.70$119.70Monk sealMonk seal

WA householdsWA householdsOEOE$28.09$28.09----Spotted owlSpotted owl



Willingness to Pay Per Household (1993$) for Rare Willingness to Pay Per Household (1993$) for Rare 
and Threatened/Endangered Speciesand Threatened/Endangered Species

Payment VehiclePayment VehicleResponse Response 
RateRate

Sample SizeSample SizeSpeciesSpecies

Preservation fundPreservation fund35%35%207207Sea turtleSea turtle

TaxesTaxes99%99%19819826 species in CO26 species in CO

Membership fundMembership fund57%57%747747Bald eagleBald eagle

Trust fundTrust fund37%37%339339Bald eagleBald eagle

Trust fundTrust fund30%30%169169Atlantic SalmonAtlantic Salmon

Preservation fund, Preservation fund, 
money and timemoney and time

40%40%165165Humpback WhaleHumpback Whale

Preservation fund, Preservation fund, 
money and timemoney and time

40%40%165165Monk sealMonk seal

UnspecifiedUnspecified23%23%249249Spotted owlSpotted owl



Summary of Economic Values of Rare and Threatened and EndangeredSummary of Economic Values of Rare and Threatened and Endangered
Species (1993$) Annual WTP studiesSpecies (1993$) Annual WTP studies

$8$8SquawfishSquawfish

$6$6Striped shinerStriped shiner

$8$8$8$8$7$7Atlantic salmonAtlantic salmon

$13$13Sea turtleSea turtle

$21$21$30$30$12$12Bighorn sheepBighorn sheep

$24$24$33$33$15$15Bald eaglesBald eagles

$26$26$33$33$17$17Gray whalesGray whales

$29$29Sea otterSea otter

$13$13$15$15$10$10RedRed--cockaded cockaded 
WoodpeckerWoodpecker

$35$35Whooping cranesWhooping cranes

$46$46Grizzly bearsGrizzly bears

$63$63$88$88$31$31Pac. Salmon/SteelheadPac. Salmon/Steelhead

$70$70$95$95$44$44N. Spotted owlN. Spotted owl

AverageAverageHigh valueHigh valueLow valueLow valueSpeciesSpecies



Summary of Economic Values of Rare and Threatened and EndangeredSummary of Economic Values of Rare and Threatened and Endangered
Species (1993$) Studies Reporting LumpSpecies (1993$) Studies Reporting Lump--sum WTPsum WTP

AverageAverageHigh valueHigh valueLow valueLow valueSpeciesSpecies

$15$15$17$17$13$13Arctic grayling/Cutthroat Arctic grayling/Cutthroat 
TroutTrout

$67$67$118$118$16$16Gray wolfGray wolf

$120$120Monk sealMonk seal

$173$173Humpback whalesHumpback whales

$216$216$254$254$178$178Bald eaglesBald eagles



MetaMeta--analysis Results: Regression for WTP of ESA analysis Results: Regression for WTP of ESA 
Species (sampleSpecies (sample--38, 38, AdjAdj R sq. 0.682)R sq. 0.682)

33.41  (1.85)33.41  (1.85)BirdBird

49.87  (2.58)49.87  (2.58)MarineMarine

24.26  (1.31)24.26  (1.31)FishFish

24.03  (1.71)24.03  (1.71)VisitorVisitor

14.33  (1.12)14.33  (1.12)CVformCVform

45.51  (2.89)45.51  (2.89)PayfrequencyPayfrequency

0.59  (5.06)0.59  (5.06)ChangesizeChangesize

Linear modelLinear modelVariable  (tVariable  (t--statistic)statistic)



C. Examples of validation studiesC. Examples of validation studies

•• Cash transactions experimentCash transactions experiment: comparison : comparison 
of hypothetical and cash donation request of hypothetical and cash donation request 
(through a Nature Conservancy trust fund (through a Nature Conservancy trust fund 
payment vehicle) to augment payment vehicle) to augment instreaminstream
flows for two Montana threatened fish.flows for two Montana threatened fish.

•• Cash transaction experiment:Cash transaction experiment: actual and actual and 
hypothetical donation for removing roads hypothetical donation for removing roads 
from N. Rim Grand Canyonfrom N. Rim Grand Canyon





Arctic Grayling / Yellowstone CutthroatArctic Grayling / Yellowstone Cutthroat
Sample Size and Response RateSample Size and Response Rate

B) NonB) Non--residentsresidents

27.327.32882881,0541,054Hypo Hypo –– TNCTNC

12.912.93063062,3722,372Cash Cash ––TNCTNC

19.119.11931931,0131,013Hypo Hypo –– TNCTNC

9.09.02052052,2782,278Cash Cash ––TNCTNC

A) ResidentsA) Residents

PercentPercentNN

ReturnedReturnedDeliveredDeliveredSubsampleSubsample



Arctic Grayling / Yellowstone CutthroatArctic Grayling / Yellowstone Cutthroat
Frequency Distribution of ContributionsFrequency Distribution of Contributions

000044424254542626Cash Cash ––TNCTNC

A) ResidentsA) Residents

1188171736363939157157Hypo Hypo –– TNCTNC

1166171735354141136136Cash Cash ––TNCTNC

B) NonB) Non--residentsresidents

000077181875756060Hypo Hypo –– TNCTNC

250250100100505025251010

Percent by dollar amountPercent by dollar amountNNSubsampleSubsample



Arctic Grayling / Yellowstone CutthroatArctic Grayling / Yellowstone Cutthroat

17.3617.3631.8531.85Hypo Hypo –– TNCTNC

12.6012.6028.4328.43Cash Cash ––TNCTNC

B) NonB) Non--residentsresidents

4.644.6414.9214.92Hypo Hypo –– TNCTNC

2.242.2417.6917.69Cash Cash ––TNCTNC

A)A) ResidentsResidents

Average WTP per Average WTP per 
respondentrespondent

Average WTP per Average WTP per 
contributorcontributor

SampleSample



Percentage Yes Responses to Willingness to Donate Percentage Yes Responses to Willingness to Donate 
Question by Treatment and Offer AmountQuestion by Treatment and Offer Amount

Source: Champ et al. (1997).Source: Champ et al. (1997).

$12$12$52$52$46$46$9$9Est. WTPEst. WTP

********$200$200

********$150$150

********$100$100

.03.03.34.34****$75$75

.12.12.36.36.34.34.04.04$50$50

.23.23.60.60.39.39.13.13$15$15

****.48.48.17.17$12$12

****.39.39.25.25$8$8

****.51.51.15.15$5$5

****.53.53.24.24$1$1

CDWC CDWC 
(1994)(1994)

CDWC CDWC 
(1994)(1994)

DC CD DC CD 
(1993)(1993)

AD (1993)AD (1993)Bid/statisticBid/statistic



D. Choice Experiments D. Choice Experiments 

•• Direct use Direct use 
application: moose application: moose 
huntinghunting

•• Passive use Passive use 
application: woodland application: woodland 
caribou protectioncaribou protection



Attributes Used in Stated Preference Experiment Attributes Used in Stated Preference Experiment 
((AdamowiczAdamowicz et al. 1997)et al. 1997)

50 km; 150 km; 250 km; 350 km50 km; 150 km; 250 km; 350 kmDistance to siteDistance to site

Mostly paved, some gravel and dirt; Mostly gravel and Mostly paved, some gravel and dirt; Mostly gravel and 
dirt, some paveddirt, some paved

Road qualityRoad quality

Evidence of recent forestry activity; No evidence of Evidence of recent forestry activity; No evidence of 
recent forestry activityrecent forestry activity

Forestry activityForestry activity

No trails, No trails, cutlinescutlines or seismic lines; Old trails passable or seismic lines; Old trails passable 
with ATV’s; Newer trails passable with 4WD; Newer with ATV’s; Newer trails passable with 4WD; Newer 
trails passable with 2WD.trails passable with 2WD.

Hunter AccessHunter Access

Encounter no other hunters; Encounter other hunters on Encounter no other hunters; Encounter other hunters on 
foot; Encounter other hunters on ATV’s; Encounter other foot; Encounter other hunters on ATV’s; Encounter other 
hunters in truckshunters in trucks

Hunter congestionHunter congestion

Evidence of <1 moose per day; Evidence of 1Evidence of <1 moose per day; Evidence of 1--2 moose 2 moose 
per day; Evidence of 3 or 4 moose per dayper day; Evidence of 3 or 4 moose per day

Moose populationMoose population

LevelLevelAttributeAttribute



Example of Survey Instrument Used to Gather Example of Survey Instrument Used to Gather 
Stated Preference Data (Stated Preference Data (AdamowiczAdamowicz et al. 1997)et al. 1997)

Evidence of < 1 Evidence of < 1 
moose per daymoose per day

Evidence of < 1 Evidence of < 1 
moose per daymoose per day

Moose populationMoose population

No evidence of No evidence of 
logginglogging

Some evidence of Some evidence of 
recent loggingrecent logging

Forestry activityForestry activity

Other hunters on Other hunters on 
ATV’s are seenATV’s are seen

No hunters are No hunters are 
encounteredencountered

Encounters with Encounters with 
other huntersother hunters

Newer trails Newer trails 
passable with 4WDpassable with 4WD

Newer trails Newer trails 
passable with 2WDpassable with 2WD

Access within Access within 
hunting areahunting area

Mostly paved, some Mostly paved, some 
gravel/dirtgravel/dirt

Mostly gravel or dirt, Mostly gravel or dirt, 
some pavedsome paved

Quality of road Quality of road 
from home to from home to 
areaarea

50 km50 km50 km50 kmDistance from Distance from 
home to hunting home to hunting 
areaarea Neither Site A Neither Site A 

nor Site Bnor Site B

I will NOT go I will NOT go 
moose moose 
huntinghunting

Site BSite BSite ASite AFeatures of Features of 
Hunting AreaHunting Area



Attributes and Levels Used in Choice Experiments Attributes and Levels Used in Choice Experiments 
((AdamowiczAdamowicz et al. 1998)et al. 1998)

--$50, no change, +$50, +$150$50, no change, +$50, +$150Change in Change in provprov. Income tax. Income tax

450, 900, 1200, 1250450, 900, 1200, 1250Forest industry employmentForest industry employment

Level 1Level 1--no restrictionsno restrictions
Level 2Level 2--Activities in designated areasActivities in designated areas
Level 3Level 3--no hunting, fishing, ORV, helicopters: no hunting, fishing, ORV, helicopters: 
horses and camp in designated areashorses and camp in designated areas
Level 4Level 4--33--no hunting, fishing, ORV, helicopters, no hunting, fishing, ORV, helicopters, 
horses; hiking on designated trails, limited horses; hiking on designated trails, limited 
overnight campingovernight camping

Recreational restrictions Recreational restrictions 
(categories)(categories)

100,000, 150,000, 220,000, 300,000100,000, 150,000, 220,000, 300,000Wilderness area (hectares)Wilderness area (hectares)

50, 400, 600, 1,60050, 400, 600, 1,600Maintain caribou population Maintain caribou population 
(caribou numbers)(caribou numbers)

LevelsLevelsAttributeAttribute



Welfare Measures for Caribou Management Program Welfare Measures for Caribou Management Program 
((AdamowiczAdamowicz et al. 1998)et al. 1998)

75.4275.42
(27.92)(27.92)

--105.18105.18
(33.88)(33.88)

Joint modelJoint model

76.7076.70
(29.02)(29.02)

--116.29116.29
(35.13)(35.13)

Choice experimentChoice experiment

Intercept includedIntercept included

209.35209.35
(46.66)(46.66)

92.0292.02
(35.94)(35.94)

Joint modelJoint model

217.83217.83
(42.44)(42.44)

91.8491.84
(35.35)(35.35)

Choice experimentChoice experiment

Intercept excludedIntercept excluded

140.86140.86
(1,504.85)(1,504.85)

142.82142.82
(66.09)(66.09)

Contingent ValuationContingent Valuation
(std. dev.)(std. dev.)

QuadraticQuadraticLinearLinearModelModel



E. Potential methods for sea turtle E. Potential methods for sea turtle 
valuationvaluation
•• human population to human population to 

samplesample
•• definition of the “product definition of the “product 

to be valued”to be valued”
–– Key attributes of the Key attributes of the 

product or policyproduct or policy

•• payment vehiclepayment vehicle
•• general methodgeneral method
•• question formatquestion format



Preliminary Concepts for a Sea Turtle Valuation Preliminary Concepts for a Sea Turtle Valuation 
Study in the Western PacificStudy in the Western Pacific

1)1) Nested population sampleNested population sample
-- Hawaii fishing communityHawaii fishing community
-- State of HawaiiState of Hawaii
-- Entire USEntire US

2)2) The goodThe good
-- Increased populations / decreased risk of extinctionIncreased populations / decreased risk of extinction
-- Reduced by catchReduced by catch

3)3) Payment vehiclePayment vehicle
-- Taxes / retail fish pricesTaxes / retail fish prices

4)4) General methods/question formatGeneral methods/question format
-- Both choice experiment and contingent valuationBoth choice experiment and contingent valuation
-- referendum format: increased taxesreferendum format: increased taxes
-- referendum format: increased retail fish pricesreferendum format: increased retail fish prices



Final EIS: Pelagic Fisheries, Selected AlternativesFinal EIS: Pelagic Fisheries, Selected Alternatives

•• Alternative 1.Alternative 1. Pelagic FMP (no action Pelagic FMP (no action –– prepre--
injunction baseline)injunction baseline)

•• Alternative 3.Alternative 3. Pelagic FMP as modified by courtPelagic FMP as modified by court
•• Alternative 6.Alternative 6. Closure of area north of 29 N Closure of area north of 29 N 

latitude by Hawaiilatitude by Hawaii--based vessels at all times, based vessels at all times, 
Closure of all to Closure of all to longlinelongline AprilApril--JulyJuly

•• Alternative 10. (Preferred Alt.) Prohibition of Alternative 10. (Preferred Alt.) Prohibition of 
swordfishswordfish--style sets N. of equator, Aprilstyle sets N. of equator, April--May May 
closure equator to 15 degrees north.closure equator to 15 degrees north.



Final EIS: Pelagic Fisheries of Western Pacific Final EIS: Pelagic Fisheries of Western Pacific 
(2001) Effectiveness of Alternatives as Mitigation(2001) Effectiveness of Alternatives as Mitigation

151512812825025012831283BlackBlack--footed albatross footed albatross 

1919393940404949Olive Ridley mortalityOlive Ridley mortality

22223399Leatherback mortalityLeatherback mortality

00323219198787Loggerhead mortalityLoggerhead mortality

29.629.629.129.124.124.140.740.7Total fishery gross Total fishery gross 
revenue ($M)revenue ($M)

504504445445417417610610No. of crewNo. of crew

929286867777119119No. of vesselsNo. of vessels

Alt 10Alt 10Alt 6Alt 6Alt 3Alt 3Alt 1Alt 1IndicatorIndicator


	Valuing Endangered Species:Wolves and Turtles
	Outline of Presentation
	Policy Issues and Examples in Wildlife Economic Applications
	Accounting Framework
	CategoriesEconomic Uses of Biological Resources
	Type of Use and Valuation Methods
	Benefits of Bull Trout Critical Habitat Designation- Columbia R. and Klamath R. Basins
	Stated preference methods
	Brief history of contingent valuation
	Contingent Valuation Study Design Issues
	B. Contingent valuation applications
	Wolf restoration policy issues
	Question Sequence - wolves
	Aggregate responses to Dichotomous Choice CV Question on Contribution to trust Fund to Support Wolf Recovery (Duffield 1992)
	Plot of Actual and Predicted Probabilities of a “yes” Response to Wolf Trust Fund CV Question (Duffield 1992)
	Dichotomous Choice Contingent Valuation Methodology
	Estimated Net Economic Benefits Per Respondent for Bivariate Logistic Models for Wolf Recovery Trust Fund (1990$) (Duffield 19
	Multivariate Logistic Model of Wolf Recovery trust Fund Response (Total Valuation) (Duffield 1992)
	Estimated Mean Values of Wolf Reintroduction in the Yellowstone Area
	Annual Social Benefits and Costs of Yellowstone Wolf Recovery (Duffield and Neher 1996)
	Contingent Valuation Question Methods for Gray Whale Study (Loomis and Larson 1994)
	Visitor and Household WTP for Increases in Whale Populations (Loomis and Larson 1994)
	Contingent Market Design for Loggerhead Sea Turtle
	The Effect of Perceived Program Effectiveness on Total WTP for Wildlife Preservation: Loggerhead Sea Turtle Study
	Literature summary: endangered species meta-analysis
	Willingness to Pay Per Household (1993$) for Rare and Threatened/Endangered Species
	Willingness to Pay Per Household (1993$) for Rare and Threatened/Endangered Species
	Willingness to Pay Per Household (1993$) for Rare and Threatened/Endangered Species
	Willingness to Pay Per Household (1993$) for Rare and Threatened/Endangered Species
	Willingness to Pay Per Household (1993$) for Rare and Threatened/Endangered Species
	Willingness to Pay Per Household (1993$) for Rare and Threatened/Endangered Species
	Willingness to Pay Per Household (1993$) for Rare and Threatened/Endangered Species
	Willingness to Pay Per Household (1993$) for Rare and Threatened/Endangered Species
	Willingness to Pay Per Household (1993$) for Rare and Threatened/Endangered Species
	Willingness to Pay Per Household (1993$) for Rare and Threatened/Endangered Species
	Willingness to Pay Per Household (1993$) for Rare and Threatened/Endangered Species
	Willingness to Pay Per Household (1993$) for Rare and Threatened/Endangered Species
	Summary of Economic Values of Rare and Threatened and Endangered Species (1993$) Annual WTP studies
	Summary of Economic Values of Rare and Threatened and Endangered Species (1993$) Studies Reporting Lump-sum WTP
	Meta-analysis Results: Regression for WTP of ESA Species (sample-38, Adj R sq. 0.682)
	C. Examples of validation studies
	Arctic Grayling / Yellowstone CutthroatSample Size and Response Rate
	Arctic Grayling / Yellowstone CutthroatFrequency Distribution of Contributions
	Arctic Grayling / Yellowstone Cutthroat
	Percentage Yes Responses to Willingness to Donate Question by Treatment and Offer Amount
	D. Choice Experiments
	Attributes Used in Stated Preference Experiment (Adamowicz et al. 1997)
	Example of Survey Instrument Used to Gather Stated Preference Data (Adamowicz et al. 1997)
	Attributes and Levels Used in Choice Experiments (Adamowicz et al. 1998)
	Welfare Measures for Caribou Management Program (Adamowicz et al. 1998)
	E. Potential methods for sea turtle valuation
	Preliminary Concepts for a Sea Turtle Valuation Study in the Western Pacific
	Final EIS: Pelagic Fisheries, Selected Alternatives
	Final EIS: Pelagic Fisheries of Western Pacific (2001) Effectiveness of Alternatives as Mitigation

